Background:There are several theories to explain the action of local anesthetic in combined spinal-epidural anesthesia (CSE), this study is to examine a technique of (CSE) that depends on the theory of leakage of epidural drugs to the subarachnoid cerebrospinal fluid (CSF). Patients and Methods:After approval of local medical ethics committee and obtaining informed consent, 60 patients (18-80 years, ASA physical status I to IV) who listed for orthopedic lower limb surgery under CSE were included in this study. The study design was prospective Cross-Section comparative one. It was done in Gulan General Hospital and Gian Private Hospital in Duhok Governorate in Kurdistan Region of Iraq in the period from 01/01/2017 to 28/2/2018. Results:the volume needed to get maximum sensory block (MSB) and the frequency of topup doses are greater in group A than B.The onset time of group A is longer than group B. The mean arterial pressure was much stable in group A with less nausea and vomiting in the same group. Addition, more patients in group A than group B were able to move against gravity. Conclusions:the effect of this technique in combined spinal-epidural anesthesia can be compared to that of separate needle with more stable vital signs and less complications but with more allover doses of local anesthetics.
his study was performed to examine the efficacy of making just a tiny hole in subarachnoid membrane on the outcomes of combined spinal-epidural anesthesia based on the first theory of mechanism of action of CSE out of the four well mentioned ones in the references [spillage of epidural local anesthetic into the subarachnoid space through the dural hole, spread of initial subarachnoid block regardless the epidural injection, enhancement of already exist "subclinical" analgesia at a higher level by perineural or transdural spread of epidural local anesthetics and the last one is the effect on volume and circulation of CSF by increase in epidural pressure as it becomes atmospheric and squeezing of the CSF with local anesthetics more cephalic due to compression of subarachnoid space by the presence of epidural catheter and or the volume of epidural anesthetic 1, 2, 3, 4 .
The best way to improve effectiveness and reduce side effects of neuroaxial anesthesia is to give it by two different routes 5 . Spinal anesthesia gives quick and dependable segmental anesthesia with low toxicity, while long acting perioperative analgesia can be provided by epidural anesthesia 6 . For that Combined Spinal Epidural (CSE) anesthesia can decrease some problems, such as unpredictable level of blockade for spinal anesthesia on one side, and the missed segments, incomplete motor block, poor sacral spread and local anesthetic toxicity for epidural anesthesia on the other side 6 . That's why CSE anesthesia is widely used nowadays in orthopedic, urologic and gynecologic surgery. Addition, CSE anesthesia decreases the doses of medications that needed, gives good motor and sensory blockade, provides the ability to elevate the area of blockade if the surgical field needs to be extended, and gives excellent analgesia. However, CSE anesthesia or analgesia is not out of complications, like technical failure, altered spread of epidural drugs due to lumbar puncture, and change the spread of subarachnoid drugs due to the epidural injection 2 .
CSE Techniques that are used now a day:
A. Needle-through-needle technique It was described by Coates. First epidural needle is inserted then a fine spinal needle is advanced through it until spinal needle punctures the dura. Anesthetic are first injected in the subarachnoid space, and then the epidural catheter is inserted after removing the spinal needle 7 . was withdrawn from its needle inserted through the Tuohy needle till felt the pop sensation of pricking the dural membrane then the stylet was removed, then a single shot of 10 ml plain 0.5% bupivacaine was given through the epidural needle. While in group B, the spinal needle (Quincke) of 22 G was inserted at the interspace L4-L5(below and after the insertion of the Tuohy needle at the interspace L3-L4) till felt the pop sensation of pricking the dural membrane, the stylet was withdrawn and after making sure of correct spinal needle position by seeing the CSF dripping, 2 ml of 0.5% hypertonic bupivacaine were given then the spinal needle were removed and 10 ml of plain 0.5% bupivacaine were injected through the Tuohy needle (on the rule that every dermatome need 1-2 ml of anesthetic solution to be blocked*) 9 .
For both groups A and B then appropriate gage (20) catheter is inserted (through the Tuohy needle while the bevel facing cephalic) to let about 4cm of the catheter in the epidural space then the patient was asked to take the supine position. The assessment of the level and degree of sensory block was by blunt 21 Gage needle's pinprick every 2 minutes (1 minute after giving top up dose of 1.5 ml of 0.5% plain bupivacaine in addition to the priming dose that was given at the beginning (10ml) with time interval of 2 minutes) on the epigastric region (dermatome no.T6) (maximum sensory block MSB) by the hand of operating anesthesiologist. The later would stop giving the top up dose if the patient denied pain sensation at T6. In group B the giving of the anesthetic solution to reach the maximum sensory block (T6) was on the base that, the needed epidural dose to extend the spinal block ranges from 1.5 to 3 ml for each segment want to be add which is less than for ordinary epidural anesthesia 4 .
The test dose that composed of (1 ml of 2% lidocaine with 1:100.000 epinephrine) is given through epidural catheter to exclude the subdural or intravascular placement of the tip of needle. The anesthesiologist would proceed to give the remaining volume to reach the maximum sensory block (T6) only if there was neither lower limbs anesthesia nor tachycardia 10 .
*(dorsal=6) + (lumbar=5) + (sacral=1) =12×1ml of plain bupivacaine=12ml so start of 10 ml. The Modified Bromage scale** 11 was used for the motor block assessment everyone minute by other than the anesthetizing hand. The anesthesiologist gave permission for surgeon to do skin incision or any other painful maneuver only after getting grade 2 according to Bromage scale in addition to sensory block (no pain to blunt needle gage 21) at the epigastric region. NEW TECHNIQUE OF COMBINED SPINAL-EPIDURAL ANESTHESIA 2 = almost complete motor blockade: moving the feet only; 3 = partial motor blockade: moving the knees and the feet; 4 = detectable weakness of hip flexion: elevate the leg but unable to keep it raised; 5 = no detectable weakness of hip flexion: elevate the leg and can keep it as for 10 s at least; 6 = no weakness at all: can bend the knee while supine. The top-up dose (of 3 ml of 0.5% plain bupivacaine) would be given if obtained maximum sensory block (T6) was abate by 2 segments. The monitoring of heart rate and pulse oximetry were continuously while the noninvasive arterial blood pressure was every 5min. Side effects were recorded, but the patient's ability to stand unaided wasn't assessed because in most of the operations this was contraindicated (orthopedic operation) instead the movement antigravity was hourly after the operation. The onset of block to surgical intervention time as mean +/ -SD, the anesthetic volume to get the maximum sensory block (MSB) which selected to be (T6) and frequency of top-ups were estimated. Paired t test was used for statistics analyses and the appropriate P value of <0.05 was considered to be significant.
RESULTS
The volumes that were needed to reach the maximum sensory block (MSB) in group B were less than that in group A with (mean +/-SD) of 17.65+/-1.75 and 12.15+/-1.6 for group B and A respectively, Figure 1 .
The mean, standard deviation and paired t test of the differences in volumes between group A and B were 5.5, 2.16 and 13.95 respectively which means that there is significant need of larger anesthetic volume in group A than in group B to get maximum sensory block (MSB). The mean frequency per hour of Top-Up doses in the epidural catheter were 1.05 for group B and 1.23 for group A. This result introduce that patient of group A would get 2 segment regression time less than that in patient of group B. Regarding the time onset of action the mean, standard deviation and paired t test for the differences in time to get the MSB between group A and B were 7.3, 1.044 and 38.42 which delights that this time in patients of group B were significantly much less than that in patients of group A. Among the 30 patients in group A no patient was getting the MSB in a time less than 6 minutes while in group B no patient took more than 8 minutes to get the same MSB, Figure 2 and 3 . By comparing the differences of mean arterial blood pressure 15 minutes after epidural injection, the mean, standard deviation and t value between group A and B were 11, 9.07 and 6.63 respectively that results stated that the mean arterial pressure in group A was significantly more stable than that in group B, Figure 4 . Addition only 3 patients in group A were in need of ephedrine all over the operation compare to 12 patients in group B. No major side effects weren't noticed in both groups.22 patients in group A moved against gravity in the first hour while in group B were 5 patients.The patients' satisfaction in the current study was significantly greater in A 87% than in B 62%. 
DISCUSSION
Technically each type of introducing CSE anesthesia has its characteristics and drawback. The needle through needle technique has the disadvantages of liability to pass the epidural catheter into the subarachnoid space and the spinal needle to damage the internal of epidural needle by friction. The above could be solved by "all in one" kit that has in addition to Tuohy needle, long thin spinal needle to decrease the friction and the possibility of epidural catheter to enter its tiny hole in the dura, but this makes the feeling of dura perforation difficult 12 . Also, in this kit they add "backeye" which is a hole in the curvature of Tuohy needle that direct the spinal needle away from the Tuohy needle orifice which again reduce the chance of epidural catheter to advance through the dural hole 13 . In the current study the needle had been replaced by very thin stylet that solved the problem of friction and the percentage of the catheter to pass through its hole would decrease to the minimum. In the Espocan CSE set they added a plastic sleeve inside the epidural needle to lead the spinal needle and isolate it from the epidural catheter 14 In contrast this study carry no difficulties at the level of technique as there is only the stylet of the spinal needle which pass easily through the epidural Tuohy needle without making any damage or friction to its inner surface, that passage is used to make only a tiny hole in the dura and subarachnoid membranes together then the injection of priming dose of bupivacaine (10ml) is to push the dura as far as possible from the epidural needle to decrease the possibility of epidural catheter to enter in the subarachnoid hole and to increase the epidural pressure enough to push some of the anesthetic drugs which is already in the priming dose. Then the other steps are just like normal epidural anesthesia with noticing that the bevel of the Tuohy needle should face cephalic to much more decrease the chance of introducing the catheter through that hole. And when the epidural space was filled with the anesthetic drug through the catheter there would be some leak of this drug to the subarachnoid space which is enough to deepen the anesthesia density, Depending on the facts that the site of action of any neuroaxial local anesthetic is the spinal roots and there is relevant amount of this drugs injected into epidural space appear in CSF with peak concentration 10-30 minutes after epidural injection, it was decided that diffusion of local anesthetic from epidural to subarachnoid spaces is a corner stone in initiation sensory and motor blockade after single epidural injection 21 . So, by making a hole in the dura and arachnoid membrane as in this study will add a mechanical way in addition to the already existing chemical one for the anesthetics to be distributed in the CSF. Among the mechanisms that were suggested to explain the elevation of the existing spinal sensory blockade after administration of epidural top-up doses in CSE, is the passing of epidural anesthetic through the hole made by spinal needle 22 .
This theory strengthens current study. Some author had faced a problem in the acceptance the cephalic shift of local anesthetic in CSF after epidural injection by theory of squeezing of dural sac by the volume injected epidurally, because of that some patient of epidural saline group had no change in level of MSB 23 . This would turn the explanation to the whole theory that the current study depends on it. While in the following studies there is some controversy with the current study, first in a study did done on cadaver, after injection of 15ml of epidural dye they were unable to note any in the subarachnoid space after dural puncture with a 29G Quincke needle 24 . Second, it was mentioned that the radiopaque dye would pass to the subarachnoid space only in one of three patients in not less than 1 hour when injected into an epidural catheter of needle-through-needle CSE 25 .
Third, using 26G pencil point spinal needle for a study that was repeated on 15 patients, they noted no subarachnoid dye up to 3h after needle-through-needle CSE 26 .
A case of cardiopulmonary arrest following needle through needle CSE for Caesarean Section that was reported and explained by some due to opioid transfer from the epidural space to the subarachnoid via the dural hole 27 . The same explanation was put for a case of respiratory depression 6h after epidural morphine 3.5mg, given as part of needle-through-needle CSE 28 . It was also reported that epidural top-ups were much more in epidural than CSE for labor who then needed Caesarean section 29 . The drippling of CSF through epidural needle after removing spinal needle in CSE in needle through needle technique support the theory that this patent hole could give away to transfer drugs according to pressure gradient 1 .
There is pressure gradient of 5-15 cmH 2 O between subarachnoid pressure and epidural pressure 30 . Although this will cause an obstacle to drug flux into the subarachnoid space, there is transient but dramatic decrease in this gradient to the minus value 30, 31 . As the rise in epidural pressure exceed that in subarachnoid pressure for short time 32 . The above add some strength to the current study as the volume of epidural anesthetic that pass through the membrane hole is directly related to the pressure gradient of epidural to subarachnoid spaces which in turn directly related to the volume of fluid in the epidural space.
Some authors demonstrated that the presence of dural puncture without drug injection would change the dermatome distribution of the next epidural blockade 33 .
The clinical importance of local anesthetic transfer through dural hole depends on the character of spinal needle character and the drug (volume and concentration) 2 . It was found that low concentration infusion of local anesthetic is more secure than boluses of high concentration 34 .
By random comparative study of obstetric patients anesthetized in sitting position by either needle-through-needle or separate-needle CSE, it was found that the first technique was performed more quick than the second without notable differences between the two techniques. The hypotension was 23% and 13% in the needle-through-needle group and in the separate-needle group respectively. Patient acceptance was (85% and 64%) in preferred to needle-through-needle technique 35 .
In 
